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TOY CONTROLLING APPARATUS 

Brief Description of Drawings 
The drawings show an embodiment of the present 

invention in which: 

FIG. 1 is an electrical wiring diagram of a 

transmitter; 

FIG* 2 is an electrical wiring diagram of a 

receiver; 

FIG. 3 is a top view showing a drive apparatus of a 
changeover switch ; 

FIG . 4 is a side view showing a drive mechanism of 
the changeover switch; 

FIGS ♦ 5 and 6 are side views showing the structure 
of the changeover switch; 

FIG, 7 is a sectional view showing an electromotive 
mechanism for controlling the running direction of an 
electromotive motor vehicle to which the present 
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invention is implemented; 

FIG. 8 is a side sectional view showing the same 
electromotive motor vehicle; and 

FIG. 9 is a top view of a pilot lamp showing the 
operation of the apparatus of the present invention. 

Detailed Explanation of the Invention 
In the present invention, a toy controlling 
apparatus for remotely controlling an operation of an 
electromotive toy, comprising a motor configured to start 
an rotation by communication of a control signal, and an 
operation switching apparatus driven by the motor, 
wherein another electromotive mechanism operating by an 
electric circuit closed when the control signal does not 
arrive is provided, and an operation of the electromotive 
mechanism stops during switching the operation switching 
apparatus and is started when the operation switching 
stops • 

It is an object of the present invention to obtain 
a toy controlling apparatus capable of selecting an 
arbitrary operation to control a controlled toy 
performing two or more kinds of operations. In a 
conventional toy radio-controlled apparatus (radio 
control) , it was impossible to operate a toy performing 
several kinds of operations by selecting an arbitrary 
operation thereof. 



That is to say, in a conventionally publicly known 
radio-controlled toy motor vehicle or the like, though it 
was possible to control the various operations of the 
motor vehicle such as the starting, the right movement, 
the left movement, the stopping and the like in the order 
of events, it was impossible to control the motor vehicle 
by selecting arbitrary one operation without following 
the operation order. 

Because the present invention, can control the motor 
vehicle in order that the motor vehicle may operate by 
selecting any one of two or more operations among, for 
example, forward movement, right movement, left movement, 
stopping, backward movement and the like, the variations 
of the operations range over many kinds. Moreover, the 

•structure is simple as it will be described later. 
Consequently, the controlling apparatus has a large 

utility value. 

In the following, the principle of the present 
invention will be described with reference to the 
drawings . 

In FIG. 1, a transmitter 10 is a radio transmitter 
for operating a toy to be controlled from afar. A power 
source battery 12 of a Tesla coil 11 is connected through 
a vibrating contact 13 and a switch 15. 

When a push button 14 is pushed into the direction 
of the left-pointing arrow in FIG. 1, the switch 15 is 
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closed, and the Tesla coil 11 is connected to the battery- 
la. Then, the vibrating contact 13 is opened and closed 
in a vibrating manner by the magnetic force of the Tesla 
coil 11 to produce a high voltage at both the ends of the 
Tesla coil 11, and an electric discharge is generated to 
a spark gap 16* An electromagnetic wave signal generated 
at this time is transmitted by an antenna 17. 

In FIG. 2, a controlled body 20 is supposed to be, 
for example, an electromotive motor vehicle. The 
electromagnetic wave signal being incoming communication 
to an antennal 21 is rectified by a detector to flow a 
rectified current through the exciting coil of a relay 24. 

A choke coil 23 prevents the high frequency current. 

A contact 30 of the relay 24 connects a battery 26 
to a motor 27 . 

A switch 28 is a switch for opening and closing the 
circuit of the battery 26- 

The contact 31 of the relay 24 is connected to a 
motor 4S and control coils 4 9 and 50 through contacts 32, 
33, 34, 35, 36, 37, 38, 39, 40, 41 f 42, 43, 44, 45, 46 
and 47. 

Moreover, the contact 31 connects the battery 26 to 
an indicating bulb 118. That is to say, when a current 
flows through the exciting coil of the relay 24, a 
movable piece 25 is attracted by the magnetic field of 
the exciting coil of the relay 24 to contact with the 
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contact 30. Then, the battery 26 is connected to the 
contact 30. Moreover, when no current flow through the 
exciting coil of the relay 24, the movable piece 25 moves 
upward in FIG, 2 by the force of a spring 2 9 to make the 
battery 26 be connected with the contact 31, 

In FIG. 3, an armature shaft 51 of the motor 27 
rotates a reduction shaft 53 through a reduction unit 52. 

A cam gear 54 is provided with teeth 55 on a part 
thereof, as shown in FIG. 4, and the teeth 55 are engaged 
with teeth 57 formed on a part of a drive piece 56. 

A shaft 62 is fitted into a hole formed at the 
center portion of the drive piece 56 with a play. 

The shaft 62 is supported by bearings 59, 60 and 61 
rotatably to a fixed portion of the apparatus - 

A feed cam 63 is firmly fixed to the drive piece 5 6, 
and the feed cam 63 is fitted into the shaft 62 with a 
play to be freely rotatable. 

A cam 64 engaged with the feed cam 63 is set to be 
attached to the feed cam 63 always with a pressure by a 
spring 65. The cam 64 is set to be constituted together 
with the shaft 62 in a manner in which the cam 64 can 
move into the shaft direction of the shaft 62 by splines 
but cannot move into the rotation direction of the shaft 
62, 

Consequently, when the reduction shaft 53 rotates 
and the teeth 55 of the cam gear 54 are engaged with the 
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teeth 57 , the drive piece 56 rotates in the left side 
directed arrow direction in FIG. 4, and the feed cam 63 , 
which is firmly fixed to the drive piece 56, rotate the 
cam 64 . 

Then, when the reduction shaft 53 continues to 
rotate in the right side directed arrow direction in FIG. 
4, the engagement of the teeth 55 and the teeth 57 comes 
off, and the drive piece 56 is set to return to the 
position of a stopper 58 in FIG. 4 by a spring 84 
provided at a part of the drive piece 56. 

That is to say, when the cam gear 54 continues to 
rotate as the right side directed arrow, the drive piece 
5 6 stepwise drives the cam 64 by a certain fixed angle, 
e.g. 60 degrees, through the feed cam 63. 

Cams 66 and 67 are axially fixed to the shaft 62, 
and are set to press leaf springs 80, 81, 82 and 83 as 
shown in FIGS. 5 and 6. 

Insulating stands 68, 69, 70 and 71 are firmly 
fixed at the tip portions of the leaf springs 80, 81, 82 
and 83, respectively. 

Contacts 32 and 33 are provided on the insulating 
stand 68, contacts 34 and 35 are provided on the 
insulating stand 69, contacts 36 and 37 are provided on 
the insulating stand 70, and contacts 38 and 39 are 
provided on the insulating stand 71. 

Insulating stands 72, 73, 74 and 75 are loosely 
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held by holders 76, 77, 78 and 79, respectively. 

The contacts 4 0 and 41 are provided on the 
insulating stand 72 supported by the holder 7 6, the 
contacts 42 and 43 are provided on the insulating stand 
73, the contacts 44 and 45 are provided on the insulating 
stand 74, and the contacts 4 6 and 47 are provided on the 
insulating stand 75. 

FIG. 8 shows an electromotive motor vehicle to 
which the apparatus of the present invention is 
implemented. The motor 48 for driving wheels 106 of the 
controlled body 20 includes an inertia wheel 110 on its 
armature shaft, and the armature shaft of the motor 4 8 
drives the wheels 10 6 through a gear 111 and a reduction 
apparatus 112. 

A battery storage box 113 holds a battery 26 in the 
driven body 20. An operation switching apparatus 119 is 
an apparatus shown in FIG. 3. A bevel gear 114 axially 
fixed to the shaft 62 is engaged with a bevel gear 115, 
and a shaft 116 axially fixed to the bevel gear 115 
rotates an indicating lamp 117. 

The indicating lamp 117 is provided on the roof of 
the driven body 20 to display the rotation angle of the 
shaft 62. 

FIG. 7 shows an electromotive drive apparatus for 
steering the wheels 104 and 105 to change the direction 
of the movement of the driven body 20. 
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In FIG. 7, a supporting frame 90 is firmly fixed to 
a part of the controlled body 20 of FIG. 8, and a control 
rod 96 is provided so as to pierce two holes formed on 
parts of the supporting frame 90, 

The control rod 96 firmly fixes an armature 94 at 
the center portion of the control rod 96, and the 
armature 94 is a movable element formed of an annular 
high permeability body such as iron. 

Iron cores 8 6 and 8 7 provided at fixed points of 
the controlled body 20 include control coils 4 9 and 50, 
respectively. When the control coil 4 9 is excited, the 
magnetic field of the iron core 86 draws the armature 94 
toward the observer's left-hand side of FIG. 7. Moreover, 
when the control coil 50 is excited, the magnetic field 
of the iron corer 8 7 draws the armature 94 toward the 
observer's right-hand side of FIG- 7. Moreover, when no 
currents flow through the control coils 4 9 and 50, the 
armature 94 is kept at the intermediate portion between 
the iron cores 86 and 87 by springs 97 and 98. 

Steering arms 99 and 100 are set to be able to move 
into the arrow directions of FIG, 7 using shaft cores 108 
and 109, respectively. 

The steering arms 99, and 100 are connected with 
each other by means of a connecting rod 101* 

The axles 102 and 103 of the wheel 104 and 105, 
respectively, are rotatably supported by parts of the 
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steering arms 99 and 100. Now, when a current flows 
through the control coil 49, the iron core 8 6 draws the 
armature 94, and the control rod 96 moves toward the 
observer's left-hand side in FIG. 7, The movement of the 
control rod 96 pushes the steering arm 99 to change the 
steering of the wheel 104, and transmits the movement of 
the steering arm 99 to the steering arm 100 through the 
connecting rod 101 to change the steering of the wheel 
105. 

Alternatively, when a current flows through the 
control coil 50, the iron core 87 draws the armature 94, 
and the control rod 96 moves toward the observer 7 s right- 
hand side in FIG. 7. The movement of the control rod 96 
pushes the steering arm 100 to change the steering of the 
wheel 105, and transmits the movement of the steering arm 
100 to the steering arm 99 through the connecting rod 101 
to change the steering of the wheel 104. 

Consequently, when a current flows through the 
control coil 4 9, the wheels 104 and 105 change the course 
of, for example, the controlled body 20 toward the left 
side. When a current flows through the control coil 50, 
the wheels 104 and 105 change the course of, for example, 
the controlled body 20 toward the right side. 

Here, the operation situation of the apparatus of 
the present invention is described . Now, when the push 
button 14 is pushed in FIG. 1, an electromagnetic wave 
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signal is transmitted from the antenna 17. The 
electromagnetic wave signal is received by the antenna 21 
to flow a current through the exciting coil of the relay 
24. Then, the movable piece 25 is contacted with the 
point 30 to connect the battery 26 to the motor 27. 

In this, case, the connection of the motor 4 8 , and 
the control coils 4 9 and 50 with the battery 2 6 is cut 
off. 

Consequently, the motor 27 starts to rotate, and 
the armature shaft 51 and the reduction shaft 53 in FIG. 
3 rotate- The rotation of the reduction shaft 53 drives 
the cam 64 stepwise, for example, by 60 degrees, through 
the feed cam 63. 

Accordingly,, when the indicating lamp 117 is 
rotated by the shaft 116 engaging with the bevel gear 114 
after the bevel gear 114 is axially fixed to the shaft 62, 
the indicating lamp 117 stepwise rotates into the 
direction of display 120, 121, 122, 123, 124 and 125 as 
shown in FIG. 9. Then, when the push button 14 is 
released now, the switch 15 opens its contact, and the 
electromagnetic signal from the antenna 17 stops its 
transmission. 

Consequently, because the current in the exciting 
coil of the relay 24 stops, the movable piece 25 is 
contacted with the contact 31 by the force of the spring 
29. 
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Then, in this case, when the cam 66 pushes the leaf 
spring 80 as shown in FIG- 5 to contact the contacts 32 
and 33 with contacts 40 and 41, respectively, the motor 
48 is electrically connected with the battery 26. 

If the motor 48 is supposed to advance the motor 
vehicle in this case, the controlled body 20 advances 
toward the observer's right-hand side of FIG. 8. 

Alternatively, in that case, because, when the cam 
66 pushes the leaf spring 81, the contacts 34 and 35 
contact with the contacts 42 and 43, and the motor 48 is 
connected with the battery 26 in the reverse direction, 
the controlled body 20 backs toward the observer' s left- 
hand direction in FIG. 8. 

Moreover, when the cam 67 pushes the leaf spring 82, 
the contacts 36 and 37 are connected with the contacts 44 
and 45 to excite the control coil 50, and the controlled • 
body 20, for example, advances and turns- Alternatively, 
when the cam 67 pushes the leaf spring 83 to contact the 
contacts 38 and 39 with the contacts 4 6 and 47, the 
control coil 4 9 is excited to advance the controlled body 
20 toward the left side. 

Then, when the movable piece 25 and the contact 31 
contact with each other, the indicating bulb 118 of the 
indicating lamp 117 is lighted. When it is supposed that 
the display 120 is the front of the controlled body 20 
and the display 123 is the rear of the controlled body 20 
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in FIG. 9 , it is possible to make the indicating lamp 120 
project a light beam into the advancing direction of the 
controlled body 20 when the motor 48 is operating. 

That is to say, in FIG. 1, in the case where the 
push button 14 is pushed and the switch 15 is closed, a 
current generated by an electromagnetic wave signal from 
the antenna 17 flows through the relay 24 , and the motor 
27 is connected to the battery 26. Then, the indicating 
lamp 117 stepwise and continuously rotates, for example, 
clockwise in FIG. 9. 

Then, in this case, when the push button 14 is 
released and the connection of the switch 15 is separated, 
the electromagnetic wave signal from the antenna 17 stops, 
and the movable piece 25 is drawn upward in FIG* 2 by the 
spring 29 to separate the connection of the movable piece 
25 and the contact 30. Consequently, the rotation of the 
motor 27 stops, and the stepwise rotation of the shaft 62 
also stops. Thus, the indicating lamp 117 stops rotating. 

Then, in this case, when it is supposed that the 
indicating lamp 117 faces to the direction of, for 
example, the display 120 as shown in FIG. 9, the 
indicating lamp 17 stops at the position facing to the 
front of the controlled body 20, and the indicating bulb 
118 is lighted and the controlled body 20 advances, 
because the indicating bulb 118 is connected to the 
battery 2 6 in this case. 
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Moreover, in the case where the push button 14 is 
pushed when the indicating lamp 117 arrives at the 
position of the display 121, the controlled body 20 
similarly advances while performing the right-side 
changing of steering. 

Moreover, in the case. where the push button 14 is 
pushed when the indicating lamp 117 faces to the 
direction of the display 122, the controlled body 20 
changes its direction to the right while backing. 

Similarly, in the case where the push button 14 is 
pushed when the indicating lamp 117 faces to the 
direction of the display 123, 124 or 125, the controlled 
body 2 0 can back, back to the left, or advance to the 
left. In the embodiment described above, in the case 
where the communication of the electromagnetic wave 
signal stops and the current flowing through the exciting 
coil of the relay 24 stops when the indicating lamp 117 
faces to the position of the display 120, the battery 26 
is connected to the motor 4 8 to move the controlled body 
20 to the front - 

In this state, when the push button 14 is pushed to 
transmit an electromagnetic wave signal from the antenna 
17 and the electromagnetic wave signal is received by the 
antenna 21 to flow. a current though the exciting coil of 
the relay 24, the connection of the contact 31 and the 
battery 26 is cut. Consequently, the motor 48 begins to 
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stop its rotation. 

In this case, because the inertia wheel 110 is 
provided on the shaft of the motor 48 as shown in FIG. 8, 
the armature shaft of the motor 48 continues to rotate by 
the inertia of the inertia wheel 110, and consequently 
the controlled body 20 continues to advance still a 
little while. Now, because the electromagnetic wave 
signal has arrived, the battery 2 6 is connected to the 
contact 30 to rotate the motor 27 continuously. By the 
rotation of the motor 27, the shaft 62 stepwise rotates. 
By the stepwise rotation of the shaft 62, the indicating 
lamp 17 stepwise rotates from the position of the display 
120 to the positions of the display 121, 122 and 123 in 
FIG. 9. 

Then, if the switch 15 is now opened by pushing the 
push button 14 when the indicating lamp 117 arrives at 
the position of the display 125, the transmission of the 
electromagnetic wave signal from the antenna 17 stops to 
end the arrival of the electromagnetic wave signal to the 
antenna 21. 

Consequently, the current flowing through the 
exciting coils of the relay 24 stops, and the battery 26 
is connected to the motor 4 6 and the control coil 4 9 
through the contact 31. 

Consequently, in this case, the controlled body 20 
changes the steering to the observer' s left-hand side, 
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and can advance to continue the left side advancing. 

That is to say, in the embodiment described above, 
the current flowing through the motor 48 and the control 
coils 49 and 50 are cut while the electromagnetic wave 
signal arrives at the antenna 21, and the motor 4 8 is in 
the state in which only the armature shaft thereof 
continues to rotate by the inertia wheel 110. 

Consequently, when the arrival of the 
electromagnetic wave signal to the antenna 21 continues 
for a certain fixed time, for example 10 seconds, or 
longer, the controlled body 20 stops all of the operation 
thereof . 

Then, when the arrival of the electromagnetic wave 
signal to the antenna 21 stops, a current conducts 
through the motor 4 8 and the control coil 49 or 50, and 
the controlled body 20 performs any one of a forward 
movement, a leftward movement, a rightward movement and a 
backward movement. 

That is to say, in the embodiment described above, 
during the arrival of the electromagnetic wave signal to 
the antenna 21, the controlled body 20 essentially does 
not start its movement, and the controlled body 20 keeps 
its movement that has been performed immediately before 
the arrival of the electromagnetic wave signal by the 
inertia by the inertia wheel 110. When the arrival of 
the electromagnetic wave signal to the antenna 21 stops. 
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the controlled body 20 starts its new action in 
accordance with which one of the display 120-125 the 
indicating lamp 117 points to at the time of the stopping. 

That is to say, in the apparatus of the present 
invention, it is possible to select an arbitrary action 
among previously selected several actions to perform the 
selected action. The actions of the controlled body 20 
are not necessarily performed in the previously 
determined order such as the order of the forward 
movement, the rightward movement, the leftward movement 
and the stopping like the conventional publicly known 
apparatus. It is possible to select an arbitrary action 
among the movements to perform the selected action. 

As described above, the present invention is a toy 
controlling apparatus including a motor starting its 
rotation by a communication of an electromagnetic wave 
signal, for example, the motor 27, and a switching 
apparatus of the actions driven by the motor, for example, 
the apparatus of FIG* 3, wherein an electromotive 
mechanism for controlling the action of the toy, for 
example the motor 48 and the control coils 49 and 50, by 
means of an electric circuit which is closed when the 
electromagnetic wave signal disappears, for example the 
contact 31, is connected to a power supply, for example 
the battery 26. Consequently, it is possible to obtain a 
toy controlling apparatus capable of performing control 
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by selecting an arbitrary action in a controlled toy 
performing two or more actions - 

Incidentally, at the time of the implementation of 
the present invention,- it is not necessary to use an 
electromotive motor vehicle as the controlled body 20 , 
and the present invention can be similarly implemented to 
any one of electromotive toys such as an electromotive 
animal, and an electromotive vessel. 

The above-mentioned descriptions show only the 
embodiment of the present invention, and any forms can be 
taken at the time of implementing the present invention 
as long as the form departs from the sprit of the present 
invention . 

Patent Claim 
A toy controlling apparatus for remotely 
controlling an operation of an electromotive toy, 
comprising a motor configured to start an rotation by 
communication of a control signal / and an operation 
switching apparatus driven by the motor, wherein another 
electromotive mechanism operating by an electric circuit 
closed When the control signal does not arrive is 
provided, and an operation of the electromotive mechanism 
stops during switching the operation switching apparatus 
and is started when the operation switching stops* 
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Additions 

1. A toy radio controlling apparatus according to the 
claim/ comprising an indicating lamp operating with the 
operation switching apparatus, 

2. A toy radio controlling apparatus according to the 
claim, wherein the other electromotive mechanism 
operating by the electric circuit is a motor for driving 
an operation of the electromotive toy, and the motor is 
provided with an inertia wheel on an armature shaft. 
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57 teeth 

58 stopper 
59-61 bearings 

62 shaft 

63 feed cam 
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65 spring 
66-67 cam 

68-75 insulating stand 

76-79 holder 
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110 inertia wheel 
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